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ABSTRACT 
Background: Childhood immunization remains one of the most important and cost effective 
public health interventions to reduce both the morbidity and mortality associated with infectious 
diseases in under-five children. The exclusion of women from decision-making compromises the 
health and well-being of all family members, especially women and children, and is frequently 
linked to high child and maternal mortality rates. 
Objective: To assess how maternal decision making autonomy affects the utilization of 
childhood immunization services in Nigeria. The study also characterizes the regional 
determinants of immunization uptake. 
Methods: The study made use of nationally representative data from the 2008 Nigeria 
Demographic and Health Survey. With a response rate of 97%, secondary data analysis was 
based on 4358 children aged 12-23 months, being the most recent live births in the 5 years 
preceding the survey. 
Results: About 23% of children 12-23 months were fully immunized, while 29% are 
unimmunized and 48% partially immunized. Children whose mothers participated in 3-4 of the 
four household decisions were almost twice as likely to be fully immunized as children whose 
mothers did not participate in any household decisions (p<0.001). Maternal education, 
employment, age at first marriage and wealth status account for regional variations in 
immunization uptake. 
Conclusion: Maternal decision making autonomy is positively associated with the uptake of 
childhood immunization services. In order to improve the demand for childhood immunizations 
in Nigeria, child health policies and programs would need to focus on women's autonomy. 
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WOMEN'S DECISION MAKING AUTONOMY AND CHILDHOOD IMMUNIZATION 
UPTAKE IN NIGERIA 
INTRODUCTION 
Childhood immunization remains one of the most important and cost effective public 
health interventions to reduce both the morbidity and mortality associated with vaccine-
preventable diseases in under-five children. The global burden of vaccine preventable diseases is 
immense. Globally, 2.5 million children die every year from vaccine preventable infectious 
diseases, and according to the World Health Organization (WHO), over two million deaths are 
averted worldwide through immunization each year.' 
Vaccines act by stimulating the body's own immune system to protect a vaccinated 
person against future infection or disease. Vaccinations have well-defined target groups (children 
and/or adults, women of child bearing age, etc); contact with the health system is only required at 
the time of service delivery; and vaccinations do not require any major lifestyle changes. In 
addition, immunizations curtail the spread of some infectious diseases, and thus reduce the strain 
on the healthcare system, including financial resources. Immunizations are provided routinely to 
children in all developing countries and developed countries.' 
Women's empowerment is becoming increasingly important as a determinant of maternal 
and child health service utilization, and has been identified as one of the major strategies to help 
achieve most of the Millennium Development Goals (MDGs)2According to the United Nations 
(UN), there are five categories of women's empowerment indicators: women's sense of self-
worth; the right to make and determine choices; the right to have access to opportunities and 
resources; the right to exercise control over their lives; and the ability to influence social change 
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in order to create a more just social and economic order. 3 The focus of this paper is on the right 
to make and determine choices autonomy). 
This study, therefore, seeks to determine if there is an association between women's 
decision making autonomy and the uptake of childhood immunizations, and to characterize the 
geographical determinants of immunization uptake in Nigeria. This is against the backdrop of 
persistently low immunization rates in the country, despite concerted efforts of the federal 
government and its development partners to improve routine immunization coverage, and 
interrupt the transmission of the wild polio virus in the country. 
The paper will provide the background to immunization services and the status of women 
in the country, and thereafter discuss the data, variables and methodology employed for this 
study. Results of the secondary data analysis will be presented in tables and charts, and [mally 
close with an in-depth discussion of findings and recommendations for policy development. 
BACKGROUND 
With a total population of over 150 million and an armual population growth rate of 
2.4%, Nigeria is the most populous country in Africa. Over 17% of the country's population is 
composed of children under five years of age.4 According to the Nigeria 2008 Demographic and 
Health Survey (DHS), the under five mortality rate isl57 per 1,000 live births; and the country 
ranks 9th in the United Nations Children's Fund (UNICEF) 2008 under five mortality 
statistics"" The country is comprised of six geo-political zones namely the North-East, North-
West, North-Central, South-South, South-East and South-West. As the zones differ in socio-
demographic characteristics, so also health indicators differ from zone to zone. For instance, the 
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under-five mortality rates are highest in the North East at 222 per 1,000 live births and lowest in 
the South West zone at 89 per 1,000 live births.5 
Childhood Immunization in Nigeria 
Nigeria's Expanded Program on Immunization (EPI) was initiated in 1979, although for 
the first five years, coverage rates were low with little evidence of impact on target diseases." 
Born out of the need to foster a sense of national consciousness and ownership for sustainability, 
the Federal Government of Nigeria established the National Program on Immunization (NPI) in 
1999. The agency was given the mandate to effectively control vaccine preventable diseases 
through immunization and the provision of vaccines. The key focus was to provide support for 
the implementation of state and local government area (LGA) immunization programs." 
Nigeria's routine immunization schedule, based on the WHO definition of full 
immunization status, requires that infants be vaccinated with the following vaccines: a dose of 
Bacillus Calmette-Guerin (BCG) vaccine at birth (or as soon as possible after birth); three doses 
of Diphtheria, Pertussis and Tetanus (DPT) vaccine at 6, 10 and 14 weeks of age; at least three 
doses of oral Polio vaccine (OPV) at birth, and at 6, 10 and 14 weeks of age; and one dose of 
Measles vaccine at 9 months of age.56 Other vaccines including Hepatitis B (at birth, 6 weeks and 
14 weeks) and Yellow Fever (at nine months) are also provided. 
From the 2008 NDHS report, only 23% of children 12-23 months had received all 
scheduled vaccinations at the time of the survey. About 50% of children had received the BCG 
vaccination, and 41 % had been vaccinated against measles. Coverage with the first doses of DPT 
and polio vaccine was 52% and 68% respectively. However, only 35 percent of children had 
received the third dose ofDPT vaccine, and 39 percent had received the third dose of polio 
3 
vaccine. In comparison with the 2003 Nigeria DHS report, there was an increase in the overall 
vaccination coverage from 13 % in 2003 to the 2008 rate of 23 %. In contrast, there has been no 
improvement in the proportions of nnimmnnized children; rather there was a slight increase from 
27% in 2003 to 29% in 2008.5 
This national average hides considerable regional disparities within the country. The 
results of the 2008 NDHS show that immnnization coverage is considerably lower in the 
northern regions than in the south. 5 For instance, whereas DPT3 coverage was 66.9% in the 
south-east and 66.5% in the south-west, it was 12.4% in the north-east and 9.1 % in the north-
west. Similarly, the percent of fully immunized children was 42.8% and 42.9% respectively in 
the south-west and the south-east compared to only 6.0 and 7.6% in the north-west and the north-
east, respectively. The Nigerian government continues to demonstrate a high level of political 
will to address the problems associated with low levels of immunization uptake in the country. 
These efforts are evidenced by the adoption of the "Reaching Every Ward" strategy in 2004; the 
"National Immunization Days" adopted in 1998; and current "Immunization Plus Days" started 
in 2006, all geared towards capacity building for strengthening static services; re-establishing 
outreach and mobile services; supportive supervision; resource management and mobilization; 
linking services with commnnities; monitoring and evaluation; and monitoring the impact of 
routine immnnization on vaccine preventable diseases.5.7 
Barriers to Immunization Uptake 
The barriers to effective utilization of childhood immnnization in Nigeria are diverse, and 
include both demand and supply factors. The supply side barriers have received great attention 
from government and development partners; and they include insufficient number of 
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immunization facilities (fixed posts and outreach services), poor road networks, poor health 
infrastructure, inadequacies in vaccine supply and distribution, poor provider skills, and 
inadequate funding. 8 
Demand factors include a generally low level of health service use, high transportation 
cost to service delivery points and a poor sense of community ownership of immunization 
programs, aggravated by a poor understanding of immunization, misconceptions, and myths.9 
Other barriers identified with low utilization of childhood immunization services include 
individual, household and community socio-demographic and behavioral characteristics.lO 
Studies have found a strong positive correlation between maternal education and child 
immunization although the studies differ in their findings regarding the direction of the 
correlation. Other authors have also found that maternal education is significantly associated 
with full immunization in Nigeria and Niger. ll•8 Other individual-level variables that have been 
found to be correlated with child immunization include parental characteristics such as paternal 
education and occupation, socio-economic status, maternal age, maternal employment status and 
type of employment, and place of residence.12,13,11,1. 
In a recent study in Nigeria, children in the North East and North West regions of the 
country were reported to have lower immunization rates than those born to mothers residing in 
other regions. Similarly, the same study found that children of mothers oflower socio-economic 
status (including mothers with no education, unemployed, and in the poorest wealth quintile) had 
lower likelihood of receiving full immunization.'s The study further inferred that children of 
mothers' from the Igbo ethnic group in the South East have more than twice the likelihood of 
being fully immunization compared to children ofHausa/FulanilKanuri mothers in the North 
West and North East. Ethnic differences in Nigeria do not only reveal general differences in 
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social characteristics, attitudes aod health-seeking behavior, but also explain disparities in socio-
economic status, given that the southern regions of the country are generally more educated aod 
richer thao the north."15 In a community based case control study in Ethiopia, researchers 
identified household income as the strongest predictor of defaulting (discontinuation) from 
completing childhood immunizations.17 
Women's Decision Making and Immunization Uptake 
Women's decision making autonomy is one of three measures of women's empowerment 
used in the Demographic aod Health Surveys.5 The other two measures of women's 
empowerment status are women's attitudes towards domestic violence by a spouse or partner, 
aod women's attitude towards refusing sex with a partner/spouse. Malhotra et al. described 
empowerment as the extension of people's ability to make deliberate life choices in a 
background where this ability was previously denied them.'8 Women's empowerment, therefore, 
ensures increased political, social aod economic status, which facilitates equal access to 
resources, aod enables women to take strategic decisions over their own lives aod, by extension, 
those of their children.3•2 Empowered women understaod their worth to society aod cao demaod 
their right to access quality health services either for themselves or for their children. UNICEF, 
in its 2008 State of the World's Children report, identified women's empowerment, especially at 
the community level, as ao essential requirement for reaching the Millennium Development 
Goals 3, 4 aod 5.19 However, the low status of women in maoy societies, coupled with their 
limited decision-making power within the household frequently poses serious challenges to 
achieving considerable progress in either areal9 
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Analysis of recent Demographic and Health Survey data from 30 countries, suggests that 
in many households, particularly in South Asia and sub-Saharan Africa, women have little 
control of health related decisions in households, whether concerning their own health or that of 
their children.19 Almost 75% of women respondents in Burkina Faso, Mali and Nigeria, reported 
that husbands alone made decisions about the women's health care. In Bangladesh and Nepal in 
South Asia, husbands alone made decisions about the women's healthcare in about 50% of 
women respondents." On the one hand, the exclusion of women from decision-making 
compromises the health and well-being of all family members, especially women and children, 
and is frequently linked to high child and maternal mortality rates.'S,'9 On the other hand, 
improving the autonomy of women in households will increase their self-reliance, and ultimately 
have positive outcomes for children and families",'9 However, there is limited research evidence 
on women's status and the utilization of maternal and child health services.'o There is even less 
evidence on decision making and the utilization of child health services, including childhood 
immunizations. 
In a study in North India, Bloom et al (2001) suggest that women's decision making 
autonomy is the major determinant of health care utilization." They further suggest that women's 
autonomy is equally important as education and economic characteristics in healthcare 
utilization, A study in Egypt found women's autonomy to be an important predictor of child 
survival and child health after controlling for other demographic and socio-economic factors.22 In 
the study on women's autonomy and child immunization utilization in Eritrea and Ethiopia, it 
has been shown that women's autonomy is positively associated with seeking child 
immunization, Children of women who have the final say (either alone or jointly with 
partner/others) in decisions on day-to-day household purchases and of visiting relatives or 
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families in both countries are more likely to receive all the necessary vaccinations. However, in 
Eritrea, decisions on visiting families or friends had the strongest association with childhood 
immunization uptake, and in Ethiopia, decision making to visit family as well as daily household 
purchases were significant.23 Evidence from other developing countries suggests that women's 
age and family structure are the strongest determinants of women's authority in decision making; 
with older women and women in nuclear households being more likely than other women to 
participate in family decisions.24,25 A Nigerian study indicates that ethnicity is a strong predictor 
of women's decision making authority and is even more important than other individual-level 
characteristics (like education and age) as a determinant of decision making.'6 
Study Objectives 
This study aims to determine how maternal socio-demographic factors affect the 
association between women's empowerment and the utilization of childhood immunization 
services in Nigeria. The paper will also characterize these factors regionally. Given the diversity 
of Nigeria, an understanding ofthe regional predictors of women's decision making autonomy 
will help target interventions for improving the utilization of childhood immunization services, 
and also add to the existing body of knowledge. 
Hypothesis 
The study is based on the hypothesis that higher levels ofwomen's autonomy, measured 
by their involvement in household decision making, is positively associated with utilization of 
childhood immunization services in Nigeria. 
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Figure 1: Conceptual Framework depicting the association between women's empowerment and childhood 
immunization uptake in Nigeria 
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The conceptual framework above (figure I) depicts the context in which women's 
decision making status (independent variable) and childhood immunizations (dependent 
variable) interact. The conceptual framework is based on findings in the literature, which suggest 
that women's decision making autonomy is positively associated with the use of childhood 
immunizations. Other maternal socio-demographic factors including age, employment status, 
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education and wealth are hypothesized to have a confounding effect on the strength of the 
association between the independent and dependent variables. It is also expected that type of 
residence, religion, age at first marriage and employment status will have a confounding effect 
on the women's decision making status and, the outcome, child immunization status. Though the 
socio-demographic variables could affect either the predictor variable, the outcome variable 
and/or the expected association between the predictor and outcome variables, this paper will only 
test the relationships between the socio-demographic variables and the outcome variable, and 
their impact on the observed association between the predictor and outcome variables in order to 
maintain the focus on immunization status. It is anticipated that associations between these 
socio-demographic determinants and women's autonomy could be examined in the future. 
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DATA AND METHODOLOGY 
Data 
This study involved the secondary analysis of data from the most recent Demographic 
and Realth Survey (DRS) for Nigeria. The 2008 DRS provides information on reproductive 
health and maternal and child health issues including child immunization status, breastfeeding 
practices, and nutritional status of mothers and young children, women's empowerment status, 
fertility levels, sexual activity, fertility preferences, awareness and use of family planning 
methods. The DRS sample is nationally representative, and was selected using a stratified two-
stage cluster design and systematic probability sampling. All women in the reproductive age 
group (15-49 years) in selected households were eligible for the individual interview. A total of 
34,596 women were found to be eligible for the interview, and 33,385 women were successfully 
interviewed and included in the individual recode dataset. The response rate was high (97%) and 
there was no significant difference in the response rate between rural and urban areas. The 
immunization schedule in Nigeria stipulates that children receive one dose of BCG vaccine; 3 
doses of DPT; three doses ofOPV and one dose of Measles vaccine before their first birthday. 
Therefore, of the last live births in the 5 years preceding the survey, a total of 4358 children aged 
12-23 months were included in the analysis. Children younger than 12 months, or older than 23 
months were excluded from the analysis. 
Definition of Variables 
The definitions and descriptions of variables used in this analysis are taken from the 2008 
Nigeria DRS. 
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Dependent Variable 
The outcome variable of interest in this study is the immunization status of children 12-
23 months of age at the time of the survey. Women were asked if their children had ever 
received any vaccination. If yes, they were asked for the immunization card to verify what 
vaccines were administered and when they were administered. In the absence of immunization 
cards, mothers' recall of vaccination history was accepted. Questions were asked for each type of 
vaccine from the national immunization schedule, and mothers were asked to recall if a child had 
received BeG, DPT, polio and measles vaccinations. For children who had received any of the 
vaccines of interest, mothers were asked about the number of doses received. The variable, 
"immunization_status" has three categories - unimmunized, partially immunized and fully 
immunized, based on responses provided by women to the vaccination questions. The 
"unimmunized" category comprised children who had not received any vaccines from the 
immunization schedule during the first year of life. The "partially immunized" category 
comprised children who had received any of the schedules vaccinations, but had not received all 
required vaccinations; and the "fully immunized" category was composed of children who had 
received all scheduled vaccinations during the first year oflife 
Independent Variable 
The key independent variable is women's decision making status. Women's decision making is 
one of the DHS measurements of women's empowerment status, and has been identified as a 
complex and essential process for women's empowerment.'. 23 In the DHS questionnaire, women 
are asked about their decision making in four areas. These are own health care, making major 
household purchases, making daily household purchases and visits to her family or friends. Each 
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question had six responses: (1) respondent alone; (2) respondent and husband/partner; (3) 
respondent and other person; (4) husband/partner alone; (5) someone else and (6) others. The 
new variable "decision" was created as a continuous variable with values ranging from 0-4, 
representing the number of household decisions each respondent reported to make alone or with 
spouse/partner. For data analysis, the continuous variable was later recoded as a three-category 
variable because there was little variation in outcomes for women who made 3 and 4 decisions 
respectively. The categories are "0" for no decisions reported; "1" for 1-2 household decisions 
and "2" for 3-4 household decisions. This classification is based on the DHS definition of 
participation in decision making if women report making decisions alone or jointly with their 
husband or someone else.s 
Socio-demographic Variables 
These are the maternal socio-demographic factors that have been identified in the literature to 
affect the women's decision-making autonomy and childhood immunization uptake.26,22,' 
Age: Women's ages were grouped into 5-year category: 15-19,20-24,25-29,30-34,35-39,40-
44, and 45-49 for most analysis. 
Educational status: Educational level was classified as no education, primary, secondary and 
higher education. Education is treated here as a demographic variable, however, it is also known 
to influence the status of women in the family and community. 
Wealth Index: Wealth index was recoded into poor, middle and rich categories. The quintiles 
poorer and poorest were recoded as "poor", and the quintiles richer and richest were recoded as 
"rich", and the middle quintile was maintained as "middle". 
Place of Residence: This was classified as either urban or rural. 
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Geo-political region: this was used as classified in the DRS (zones) as North East, North West, 
North Central, South South, South East and South West. 
Religion: this was classified as Christian, comprising Catholic and other Christian; Muslim 
comprising all respondents who reported practicing the Islamic faith; and others comprising 
those who reported practicing Traditional Religion and other faiths in their responses. 
Employment status: employment in past 12 months was recoded into two categories: 
"unemployed", and "employed". 
Age at first marriage: age at first marriage was recoded into 2 categories, "<20", and ">20". 
Possession of Immunization card: based on the responses provided to the question on whether or 
not the child has a child health card, this variable was recoded into three categories - "no card" 
for children without child health cards, "card seen" for those whose child health cards were 
presented to the interviewers, and "card not seen" for children whose health cards were not 
available for presentation to the interviewers. 
Statistical Analysis 
Analysis was conducted using STAT A version 10.1. The sample weight was used in order to 
adjust for over- or under-sampling to ensure that the results are nationally representative and 
generalizable. The associations between the predictor variable (women's decision making 
autonomy) and the outcome variable (child immunization status) were explored using cross-
tabulations and the chi-square test in bivariate analysis. The socio-demographic variables were 
also analyzed to test their effects on the outcome variable. Logistic regression test was used to 
assess the strength of the association between decision making and child immunization status, 
and to test for the effects of potential confounders of the relationship. Factors that were found to 
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be significantly associated (at a significance level of 5% - P < 0.05) with the outcome variable 
were used in the multivariate logistic regression test to assess the odds ratios (ORs) and 95% 
confidence intervals (CIs). The logistic regression had three models. Model 1 included bivariate 
tests between the dependent variable and the independent variable and socio-demographic 
variables. In model 2, the dependent variable was tested with the key independent variable 
(decision making) and all the socio-demographic variables discussed above, except geo-political 
region. The third model included the variables in model 2, with geo-political region added. The 
maternal socio-demographic factors that were found to significantly affect the association 
between women's decision making autonomy and childhood immunizations were characterized 
according to the six geo-political regions of the country using the third regression model. 
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RESULTS 
Results of this analysis of weighted data show that 23% of children aged 12-23 months 
were fully immunized, while 48 % were partly immunized, and 29% have never been 
immunized. These data are presented in figure 2 below. 
Figure2: Immunization status of children aged 12-23 months, Nigeria DHS, 2008 
'" Unimmunized " Partly immunized " Fully immunized 
The data also show that 40% of women are not involved in making any of the four household 
decisions included in the survey. About 21 % reported being involved in 1-2 out of the four 
decisions, while 39% report being involved in making 3-4 household decisions. Other decision 
makers identified in the data include husbands alone or other family members. Almost 55% of 
children 12-23 months were reported to have no child health cards, and of the 45% that have 
health cards, 58% of the cards were seen, while 42% of child health cards were not seen by the 
interviewers. 
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Results of Bivariate Chi-Square Analysis 
Table I shows the results of bivariate analysis involving the dependent variable, child 
immunization status, the independent variable (decision making) and the socio-demographic 
variables described in the methods section. From the analysis, it is suggested that the likelihood 
of having children fully immunized increases as the number of household decisions a woman 
makes increases. Compared with II % fully immunized children among women who reported no 
involvement in household decisions, women who are involved in making 3-4 of the four 
household decisions reported a 35% full immunization rate. Conversely, the proportions of 
unimmunized children increase as decision making autonomy decrease. 
The results of this study also suggest that full immunization rates rapidly increase as 
maternal age increases, and then declines. For instance, full immunization rate is 5.7% for the 
15-19 year age group and increases to 28% for the 30-34 year age group. Full immunization rate 
increases from 14% among women who reported that they were first married before age 20 
years, to 43% among women who reported that they were first married after age 20 years. 
Full immunization rate increases from 16% among rural dwellers to 39% among urban 
dwellers, and unimmunized rates range from 17% among urban dwellers to 34% among rural 
dwellers. Religious affiliation of respondents is also shown to impact immunization rates. For 
instance, among children born to Muslim families, the full immunization rate is 10%, compared 
with 40% among Christian families and 10% among Traditional and other religious adherents. 
Similarly, regional variations in child immunization status are evident from the results. 
Whereas full immunization rate is almost 6% in the North-West geo-political region, it is about 
48% in the South-East region. Maternal educational level is shown to impact child innnunization 
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rates. Full childhood immunization rate increases from 6% among women with no education to 
43% and 62% among women with secondary and higher than secondary education respectively. 
Wealth index also shows a similar pattern of impact on childhood inllmmization, with only 8% 
full immunization rate among poor families compared with 44% among the rich families as 
shown in Table I below. 
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Table 1: Socio-demographic characteristics of respondents by child immunization status, Nigeria DHS 2008 
Characteristic Child immunization status % (N) TotalN P-value 
Fully immunized Partly immunized Unimmunized 4358 
Number of decisions reported <0.001 
0 11.3 (198) 45.6 (794) 43.1 (751) 1743 
1-2 20.3 (188) 54.3(502) 25.4 (234) 924 
3-4 35.4 (599) 47.8 (808) 16.8 (284) 1691 
Age (5-year group) <0.001 
15-19 5.7 (16) 46.1 (132) 48.2 (139) 287 
20-24 18.0 (160) 50.0 (444) 32.0 (285) 899 
25-29 25.3 (338) 49.8 (665) 24.9 (334) 1337 
30-34 28.3 (255) 42.8 (385) 28.9 (261) 901 
35-39 22.9 (134) 50.7 (296) 26.4 (154) 584 
40-44 24.3 (60) 49.1 (121) 26.6 (66) 248 
45-49 18.1 (20) 52.3 (58) 29.6 (33) 112 
Region (geo-political) <0.001 
North-Central 27.1 (149) 49.1 (271) 23.8 (132) 552 
North-East 6.9 (49) 58.5 (417) 34.7 (247) 713 
North-West 5.7 (80) 45.5 (639) 48.8(684) 1403 
South-East 44.7 (183) 38.4 (157) 16.9 (69) 409 
South-West 38.4 (211) 51.6( 285) 10.0(55) 551 
South-South 42.6 (311) 46.0(336) 11.4 (83) 730 
Residence <0.001 
Rural 15.7 (479) 49.9 (1521) 34.4 (1047) 3047 
Urban 38.6 (506) 44.4(582) 17.0 (223) 1311 
Highest Educational Level <0.001 
No education 6.3 (129) 46.2 (950) 47.5 (978) 2057 
Primary 23.6 (225) 55.4 (531) 21.0 (201) 957 
Secondary 43.2 (464) 49.5 (531) 7.3 (78) 1073 
Higher 61.5(166) 33.9 (92) 4.6 (13) 271 
Wealth Index <0.001 
Poor 7.7 (155) 48.8 (992) 43.5 (886) 2033 
Middle 20.0 (159) 53.1(421) 26.9 (213) 793 
Rich 43.7 (670) 45.1 (691) 11.2(171) 1532 
Religiou <0.001 
Moslem 9.8 (239) 49.0 (1194) 41.2 (1004) 2437 
Christian 39.7 (739) 47.5 (883) 12.8 (237) 1859 
Others 9.7 (6) 43.5 (27) 46.8 (29) 62 
Employment Status <0.001 
Unemployed 14.8 (223) 45.1(676) 40.1 (602) 1501 
Employed 26.7 (762) 50.0 (1427) 23.4 (668) 2857 
Age at First Marriage (years) <001 
Less than 20 14.2 (437) 49.7 (1527) 36.1 (1110) 3074 
Above 20 42.6 (547) 44.9 (577) 12.5 (160) 1284 
Child has Health Card <0.001 
No 4.5 (109) 46.9 (1120) 48.6 (1160) 2389 
Yes, card seen 60.3 (692) 39.5 (453) 0.2 (2) 1147 
Yes, card not seen 23.8 (196) 64.8 (533) 11.4 <'13) 822 
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Results of Logistic Regressions 
Logistic regression models were used to test the strength of the association between 
maternal decision making status and the uptake of childhood immunization services. The results 
ofthe regression tests are shown in table 2. From the bivariate logistic regression (model 1), 
compared with women who are not involved in making any household decisions, the crude odds 
ratio (OR) of completing childhood immunizations was almost 3.8, at a p-value of <0.001. 
Maternal education was shown to be strongly associated with childhood immunizations with an 
OR of 18.8 and a p-value of <0.001. 
However, in the first multivariate regression (model 2), after adjusting for the effects of 
other variables, the association between maternal decision making status and childhood 
immunization uptake became weaker at an OR of almost 1.6, but retained its significance. The 
main confounding variables in this model were maternal education, wealth status, residence, and 
age at first marriage. The impact of education on the likelihood of childhood immunization 
decreased from a crude OR of 18.8 to an adjusted OR of 5.5, but remained statistically 
significant at a p-value of <0.001. The impact of residence increased from a crude OR of 0.39 to 
about 1 in the second model, but lost its statistical significance. 
In the second multivariate regression (model 3), geo-political region was added to the 
other variables in model 2. The crude OR reduced from 8.6 in the South-West region to 1.4 after 
adjusting for the effects of confounders, but lost its statistical significance. The results of this 
model further suggest that geo-political region does not have a strong effect on the observed 
association between decision making and childhood immunization; the OR reduced from 1.6 in 
model 2 to 1.5 in the last model, though it retained its significance at a p-value of <0.001. The 
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impact of education, however, increased slightly from a 5.5 in model 2 to 6 in model 3. The 
significance level remained unchanged at 0.001. 
Additionally, in the third model, after adjusting for all confounders, geopolitical region 
lost its strength of impact on childhood immunizations. For instance, in comparison with the 
North-West region the OR of immunization reduced from 8.6 in the South-West and 4.7 in the 
South-East to 1.4 and 0.7 respectively. The variables that retained their statistical significance in 
the final model are educational status, age at first marriage, wealth and decision making. 
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Table 2: Results of multinomial logistic regression models for unadjusted and adjusted odds of child 
immunization, Nigeria DHS 2008 
Characteristics' Crude OR (95% P value Adj OR (95% P value Adj. OR (95% 
CI) Modell CI) Model 2 CI) Model 3 
Number of decisions reported 
0 1.00 <0.001 1.00 
1-2 2.23 (1.86-2.67) <0.001 1.54 (1.26-1.88) <0.001 1.46 (1.19-1.79) 
3-4 3.75 (3.17-4.43) 1.57 (1.29-1.90) <0.001 1.47 (1.21-1.79) 
Age (5-year group) 
15-19 1.00 1.00 1.00 
20-24 1.98 (1.50-2.62) <0.001 1.31 (0.97-1.78) 0.083 1.34 (0.98-1.83) 
25-29 2.80 (2.14-3.68) <0.001 1.40 (1.04-1.89) 0.026 1.43 (1.07-1.95) 
30-34 2.29 (1.73-3.03) <0.001 1.12 (0.82-1.54) 0.457 1.16 (0.84-1.59) 
35-39 2.60 (1.92-3.54) <0.001 1.41 (1.00-1.99) 0.050 1.44 (1.02-2.05) 
40-44 2.57 (1.75-3.78) <0.001 1.52 (0.98-2.36) 0.060 1.57 (1.00-2.45) 
45-49 2.22 (1.37-3.59) 0.001 1.82 (1.06-3.12) 0.029 1.95 (1.13-3.34) 
Highest Educational Level 
No education 1.00 1.00 1.00 
Primary 3.41 (2.82-4.13) <0.001 2.00 (1.60-2.49) <0.001 2.03 (1.62-2.55) 
Secondary 11.49 (8.82-15.0) <0.001 4.63 (3.32-6.46) <0.001 4.84 (3.43-6.84) 
Higher 18.75 (9.44-37.3) <0.001 5.51 (2.63-11.56) <0.001 6.00 (2.87-12.52) 
Wealth Index 
Poor 1.00 1.00 1.00 
Middle 2.10 (1.74-2.53) <0.001 1.41 (1.14-1.74) 0.002 1.48 (1.07-1.81) 
Rich 6.14 (5.03-7.48) <0.001 2.07 (1.58-2.70) <0.001 2.14 (1.62-2.82) 
Residence 
Urban 1.00 1.00 1.00 
Rural 0.39 (0.33-0.47) <0.001 0.99 (0.79-1.23) 0.916 1.04 (0.83-1.31) 
Employment Status 
Unemployed 1.00 1.00 1.00 
Employed 2.19 (1.90-2.53) <0.001 1.52 (1.30-1.78) <0.001 1.48 (1.26-1.74) 
Religion 
Moslem 1.00 1.00 1.00 
Christian 4.79 (4.05-5.68) <0.001 1.39 (1.11-1.74) 0.004 1.40 (1.07-1.81) 
Others 0.80 (0.49-1.29) 0.357 0.64 (0.39-1.05) 0.075 0.70 (0.42-1.18) 
Region (geo-political) -
North-West 1.00 1.00 
North-East 1.79 (1.50-2.14) <0.001 1.73 (1.43-2.09) 
North-Central 3.04 (2.47-3.75) <0.001 1.39 (1.09-1.78) 
South-West 8.61 (6.15-12.06) <0.001 1.37 (0.90-2.09) 
South-East 4.69 (3.46-6.37) <0.001 0.71 (0.47-1.08) 
South-South 7.42 (5.48-10.04) <0.001 1.45 (1.01-2.10) 
Age at First Marriage (years) 
Less than 20 1.00 1.00 
Above 20 3.97 (3.27-4.82) 0.001 1.29 (1.02-1.62) 0.032 1.30 (1.03-1.65) 
Pvalue 
<0.001 
<0.001 
0.063 
0.018 
0.367 
0.038 
0.049 
0.016 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
0.711 
<0.001 
0.013 
0.177 
<0.001 
0.008 
0.139 
0.107 
0.046 
0.029 
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DISCUSSION 
Determinants of immunization uptake 
Women's autonomy in decision making is a significant determinant of childhood 
immunization, as suggested by the results of this study. This is in accordance with findings from 
other studies in the literature. A similar study conducted using demographic data from Ethiopia 
and Eritrea showed a strong positive association between increasing maternal decision making 
autonomy and the likelihood of completing childhood immunizations in both countries.23 
Similarly, other studies have found that women's decision making authority is a strong predictor 
of healthcare utilization and child survivaL 21,22 Though the impact of the observed strength of 
decision making authority on childhood immunization reduced after adjusting for possible 
confounders, the association remained significant, indicating that decision making authority 
increases the likelihood of childhood immunizations by almost 50% in Nigeria. This could be 
due to the fact women who are empowered to make domestic decisions are more able to seek 
immunization services, since the service is basically free in public facilities in the country, The 
results of this study suggest that about 40% of household decisions are made without involving 
the woman, while about 60% involve the woman, either alone or with her husband or partner, 
However, for decisions which the woman makes with her husband/partner, it is not possible to 
say from the data, the extent of this involvement, and whose views prevail when there are 
differences of opinion, 
The data also suggest that possession of child health cards has a strong association with 
the uptake of childhood immunizations, For instance, among children whose child health cards 
were seen by the interviewers, 60% were fully immunized and only 0.2% were unimmunized. 
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Also, children whose health cards were not seen were less likely to be unimmunized compared 
with those without health cards, though they had a higher tendency to be partially immunized 
than the latter. This fmding suggests that the possession of a child health card possibly serves as 
a reminder to mothers to take their children for scheduled vaccinations, and reduces drop-outs. It 
could also be that parents who keep the vaccination cards are more careful about immunizations. 
However, about 55% of children do not have child health cards, suggesting that they may be 
unimmunized or, at best, partially immunized. Partial immunization might not confer immunity, 
especially in the case of vaccines that require serial dosing, and such children are denied the full 
benefit of vaccinations 
Further, maternal education was shown to be associated with the likelihood of childhood 
immunizations. Among the demographic variables tested, education showed the strongest 
association. However, the strength of this association dropped to a third after adjusting for 
confounders. This is similar to the predominant fmdings in the literature that show education as 
one of the strongest predictors of childhood immunization.8.11.12.27.28 Increasing maternal 
education increases the likelihood of childhood immunization. This could be attributable to the 
fact that educated women are more likely to have access to information on healthcare services, 
and to use modern health services, and adopt healthy practices.29•3o Also, as their educational 
status increases, women are more empowered to exercise authority over their own lives and 
those of their children; and to use their resources for family welfare, especially as related to child 
welfare.2.3,19.31 
Maternal wealth status was also found to be strongly association with childhood 
immunization uptake. The results show that women in the rich wealth quintiles have the highest 
proportion of fully immunized children, and the lowest proportion of unimmunized children. 
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Even after adjusting for other demographic factors, women in the upper wealth quintiles have 
twice the likelihood of fully immunizing their children, as compared with those in the lower 
wealth quintiles. Studies in Africa and Asia have reported similar findings, which could be 
attributable to the fact that richer women often have higher education and are employed, and so 
more empowered to make financial contributions and to their families. Consequently, they have 
higher autonomy in decision making.32.34 Such women also observe better health promoting 
practices, and have better access to health services.,,12,35 However, women in the lower wealth 
quintiles are likely to have little or no education, and so less likely to have knowledge of health 
promotion activities, and to use modern health services 
The data also suggest an association between age at first marriage and the uptake of 
childhood immunization services, Women who get married under age 20 years have a higher 
proportion of unimmunized children and lower proportion of fully immunized children, whereas 
women who get married at age 20 years and above have a higher proportion of fully immunized 
children, and lower proportion of un immunized children. However, after adjusting for other 
factors, the likelihood of full immunization is reduced from almost 4 times to 13 times that of 
women who get married below age twenty, This could be related to the fact that women who 
have no education or little education tend to marry earlier than those who pursue higher 
education, Consequently, women who pursue higher education get married later in life, gain 
employment, and are more empowered than those who do not." Maternal age was significantly 
associated with the likelihood of childhood immunization in bivariate analysis; with older 
women having higher proportions of fully immunized children than those in the lower age 
groups. This trend is however reversed for women above 35, probably because such women 
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might have had many children, and feel more experienced and confident of their child care 
competency than younger women. 
Type of residence had a weaker association with childhood immunization uptake after 
controlling for confounders. After adjustment, the likelihood of childhood immunizations 
increased from 0.4 to 1.04, but lost its significance, for rural residents as compared with urban 
residents. This suggests that the observed differences in the outcome are due to underlying 
factors like education, employment, age at first marriage, wealth and decision making status. It 
has been established by several studies that rural residents are generally less educated and have 
lower paying jobs, less income, and are, therefore, less empowered than their urban 
counterparts.,",14,36,37 
Religious affiliation showed a significant influence on child immunization status, with 
the proportion of fully immunized children born to Christian women being about four times that 
of children born to Muslim women, In the regression model, the strength of this association, 
however, dropped from an OR of 4.8 for Christian women to 1.4 in comparison with the 
reference group, Muslim women, This finding is in accordance with a recent study by Antai 
(2009) that suggests that children of mothers affiliated with the Muslim faith have lower 
likelihood of being fully immunized in comparison with children of Christian mothers in 
Nigeria,34 This relationship retained its significance, but the relationship between other religious 
affiliations and full childhood immunization became insignificant in the full model. Antai (2009) 
suggests that Islam is associated with the risk of children being unimmunized, largely due to the 
beliefs, values and doctrines taught by the religion.34 Other authors further suggest that the effect 
oflow socioeconomic status, including little or no maternal education, poverty, and the generally 
low status of women, could decrease the likelihood of immunization of the children of Muslim 
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mothers. Ibis is given the fact that higher education increases knowledge of childhood diseases 
and causation, and also provides women with decision making power. 38,39 
Regional differences in immunization uptake 
Previous studies and the DHS reports have continued to indicate that there are regional 
variations in the utilization of maternal and child health services in Nigeria, with the three 
southern regions having significantly better health outcomes than the three northern regions, 
These variations have largely been attributed to the diversity of the country, and the huge 
variations in cultures, religion, political and economic situations, and population 
densities:,15,16,27,34,4Q.42 The second objective of this study is, therefore, to characterize the regional 
variations in child immunization coverage, 
The results of cross-tabulations of demographic variables with child immunization 
showed that, indeed, there are statistically significant regional differences in the proportions of 
children fully immunized and those either unimmunized or partially immunized in the country, 
For instance, whereas the proportion of fully immunized children in the North-Westregion is 
5.7%, it is 44.7% in the South-West region, Similarly, the North-West region has the highest 
proportion ofunimmunized children (48.8%) compared with 10% in the South-West. The results 
of the logistic regression analysis show that the crude OR of child immunization in the South-
West region is over 8 times that of the N orth-West region, with all regions being statistically 
significant. However in the adjusted regression model, the strength of the association was 
drastically reduced, though the South-West and South-East regions became insignificant. In the 
case of the South-East region, the adjusted OR reduced to below that of the North-West region, 
the reference group, Some of these findings are in agreement with recent studies using data from 
27 
Nigeria. 1O,15,36 These regional disparities tend to impact the range of child health services and the 
success of health education and behavioral change programs across the country.34 However, 
other studies have attributed the regional variations to the influence of ethnicity, and the authors 
claim that ethnicity is a strong predictor of health disparities in the country.'6,34 For instance, 
Kritz (1999) attributes the regional variations in the status of women, and therefore health 
outcomes, to the practice of seclusion and restriction of girls' access to education and the ability 
of women to take up employment outside the home in the predominantly Muslim North-West 
and North-East regions. In contrast, the South-West, South-East and South-South regions are 
more receptive of social change as shown by the education of the girl-child, and the 
encouragement of women to take up paid employment outside the home in order to provide some 
financial support for themselves and their children.'6 In addition, the South-South region 
practices a modified form of matrilineal descent; therefore the women have higher autonomy 
than their counterparts in other parts of the country.'6 
The observed disparities in the completion of childhood immunizations in the northern 
regions could also be attributable to the intensity of immunization campaigns and social 
mobilization in the north as part of the Polio Eradication Initiative. The North-Central region 
however, is caught between the low immunization rates in the northern and the higher rates in 
the southern regions. The North-Central region is inhabited by almost equal proportions of 
Muslim and Christian groups, and women in the region are more educated and empowered than 
those in the other two northern regions, but not as much as those in the southern regions. This 
could possibly be responsible for the observed associations in the region. 
Since the strength of the association between geo-political regions and child 
immunization significantly reduced and lost some of its significance in the adjusted regression 
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model, this study suggests that the observed regional variations in childhood immunization rates 
are due to other underlying factors that defme the six geopolitical regions of Nigeria. The 
strongest of these factors appears to be maternal educational level. Other factors that appear to be 
strong predictors of the status of women and the uptake of childhood immunization at the 
regional level include maternal employment status, wealth status and age at first marriage. This 
suggests that when all other factors are held constant, the regional variations in childhood 
immunization uptake become statistically insignificant. Education, age at first marriage and 
wealth status seem to significantly impact the association, though the impact of education is 
strongest. This could be attributable to the fact that education is both a demographic variable, 
and a determinant of women's status both in the family and community. 
Limitations 
The limitations of this study include the use of self-reported data. Over-reporting of child 
immunization status may have increased the proportions of immunized children in this study, as 
self reported immunization history was accepted for women whose children did not have 
immunization cards, or those whose cards were not available for verification. This may also 
affect the internal and external validity of the study findings. Recall bias may also be a problem 
as study respondents may not have been able to remember accurately what vaccines their 
children had received in the first year of life. This can result in bias, or skew the true measure of 
association. Over-reporting of decision making authority could also be a source of selection bias, 
and therefore a possible threat to the internal and external validity of this study. Despite the 
stated limitations, the strength of this study lies in its sampling strategy. Being a nationally 
representative sample, generalizabilty of the findings to the Nigerian population is possible. The 
findings of this study give a true estimate of the effectiveness of the routine immunization 
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activities in the country. This study also has the additional strength of having identified the 
possible underlying factors that determine the regional disparities in immunization uptake in the 
country, as well as linking the status of women to immunization uptake in Nigeria. 
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CONCLUSION 
From the findings of this study, it can be concluded that women's empowerment, particularly 
decision making authority, is an important factor for increasing childhood immunization uptake 
and reducing under-five mortality in Nigeria. All women, irrespective of age, socioeconomic 
status, residence, marital status, and educational level, should be empowered to make informed 
decisions on issues that affect their health and wellbeing, and their children's as well. Integration 
of child health and immunization policies and programs with interventions to improve the status 
of women, through education, might prove more successful than vertical programming. The data 
suggest that education and economic empowerment increase the autonomy of women in their 
households. Therefore, efforts to improve the health outcomes of women and children would 
yield better results if there are policies and programs to improve the status of women 
concurrently. The concept of empowerment could be incorporated in school curricula and 
programs for non-formal education strengthened, as in the case of adult literacy programs. 
Women could also be supported in entrepreneurship and income generation activities in order to 
close the gap between men and women in families and the community at large. Further, child 
health programs may benefit from strengthened collaborations with religious bodies and 
organizations, given the influence of religion in this study. Enhanced individual and community 
health education programs will also contribute to improving the autonomy of women in the 
family. 
Further research should explore how to encourage the completion of all scheduled 
vaccinations within the first year of a child's life. This is very important given the fact that there 
is a high proportion of partially immunized children in the country, who are deprived the full 
benefits of vaccinations. The issuing of child health cards should be improved, seeing that about 
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55% of children 12-23 months do not have child health cards. It is also recommended that the 
associations between women's autonomy and the socio-demographic variables used in this study 
be further investigated for better understanding of the relevant predictors of women's autonomy 
in Nigeria. 
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